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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement filed October 7, 2005 cites an "International 
Search Report filed 01/06/05" as non-patent literature. Said citation has been lined- 
through because it is not a published document available to the public. However, the 
Examiner has considered the search report. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-35, 42, 44-48 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Applicant claims a generic "field" (claim 1, lines 15 and 18), (claim 6, line 2), 
(claim 9, line 2), (claim 13, line 2), (claim 19, lines 4 and 5), (claim 45, lines 6 and 9), 
(claim 48, line 2). The "field" can refer to a number of different concepts, such as a 
magnetic field, electric field, open field, etc rendering the claim indefinite. The claims 
have been treated with respect to a magnetic field. 

Furthermore claim 30 recites an evenly distributed flux and an uneven flux 
distribution, leading to a contradiction in the claim. 
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Claim 29 recites the limitation "said sputtering surface" in lines 15-16. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections • 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-3, 6-17, 19-22, 25-28, and 45-48 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Wang (US Patent No. 6,352,629). 

With respect to claims 1 , 45, and 48, Wang '629 discloses a method for sputter 
coating a wafer (i.e. substrate) in a vacuum chamber (figure 1, part 12) via a high- 
density plasma (col. 4, lines 19-43). Depicted in figure 1 is a surface of a target (part 16) 
and a wafer with a surface (part 24) opposite of the target (col. 4, lines 28-29). Also 
depicted in figure 1 are two magnetic fields (B m and B c ) which are seen generated in the 
space between the target and wafer. A magnetron (figure 1 , part 36) forms magnetic 
field B m as a closed loop with the direction towards the target surface, as indicated by 
the arrows, where the tangent line to the minimum peak of B m is parallel to the target 
surface. Figure 1 further depicts a tunnel-like arcing from an outer area of a first 
magnetic pole (part 42; col. 4, lines 54-56) to an inner area of a second magnetic pole 
(part 40; col. 4, lines 54-56), where the inner area is confined by the two magnetic fields 
of B m and where the magnetic field component perpendicular to the target surface at the 
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center of the inner magnetic pole, and thus the center of the inner area, equals zero. An 
unbalanced long-range asymmetrical magnetron (figure 1 , part 36) has magnetic field 
B c that is seen coming from said outer area relative of said inner area to complement 
(i.e. increase) the magnetic flux where the long-range field reaches the substrate 
surface (figure 1 ; col. 5, lines 55-57) with a component of the magnetic field B m parallel 
to said substrate surface and magnetic field B m having a strength in the range of about 
1000 gauss to 10 gauss (col. 5, lines 60-65) and magnetic field B c having a strength in 
the range of about 15 gauss to 100 gauss (col. 7, lines 10-17). A magnetic field B m 
parallel and close to the face of the target creates a high-density plasma, where the bias 
on the substrate attracts metal atoms from the target in the plasma (col. 4, lines 56-67; 
col. 5, lines 40-44). Also the unbalanced magnetron has an unillustrated motor and 
drive shaft aligned to a central axis (figure 1 , part 38) that rotates the back plate of the 
magnetron in a sweeping motion in relation to the central axis (col. 4, 44-48). 

With respect to claims 2 and 46, Wang '629 further discloses "a sputtering target 
16 composed of the metal to be sputtered is sealed to the chamber 12 through an 
insulator 18. A pedestal electrode 22 supports a wafer 24 to be sputter coated in parallel 
opposition to the target 16 (col. 4, lines 26-29). Furthermore Wang '629 discusses how 
the target DC power supply (figure 1 , part 34) biases the target causing the argon 
working gas (figure 1 , part 26) to be excited into a plasma containing electrons and 
positive argon ions, where the positive argon ions are attracted to the negatively biased 
target and sputter metal atoms from the target (col. 4, lines 37-43). 
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With respect to claims 3 and 47, Wang '629 discloses that the magnetic field 
strength for B m is 10 gauss (col. 5, lines 58-64). 

With respect to claim 6, Wang '629 further depicts that unbalanced magnetron 
(figure 1 , part 36) generates a magnetic field B m coupled with magnetic field B c . 
Furthermore the magnetic field B c represented by arrowed-lines shows an 
inhomogenous magnetic flux in relation to said outer area (figure 1, part 42) and inner 
area (figure 1 , part 40). 

With respect to claim 7, Wang '629 further depicts in figure 1 two electromagnets 
(part 40) which would thus generate an additional magnetic field B c that increases 
magnetic flux. 

With respect to claim 8, Wang '629 further discloses that the magnets (part 40) in 
figure 1 are powered by DC power sources (part 42), making them electromagnets (col. 
5, lines 20-28). 

With respect to claims 9-1 1 , Wang '629 further discloses the unbalanced 
magnetron having an unillustrated motor and drive shaft aligned to a central axis (figure 
1 , part 38) that rotates the back plate of the magnetron in a sweeping motion in relation 
to the central axis (col. 4, 44-48). The central axis is perpendicular to the substrate 
(figure 1, part 24) and target (figure 1, part 16) and noticeably offset from the geometric 
center of said inner area (figure 1 , part 40). It is inherent that the magnetic field pattern 
sweeps along the substrate in order to effectively sputter the substrate. 

With respect to claim 12, Wang '629 further depicts in figure 1 the loop of 
magnetic field B m being circular around an arbitrary central axis. 
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With respect to claim 13, Wang '629 further discloses a magnetic field B m inside 
the vacuum chamber parallel and close to the face of the target to create a high-density 
(i.e. maximum) plasma where the negative bias on the substrate attracts the positively 
charged metal ions in the plasma to the wafer (i.e. substrate) (col. 4, lines 37-43 and 
lines 54-67). Wang '629 further describes unbalanced magnetrons projecting the 
magnetic field towards the wafer, with magnetic field B c coming from the unbalanced 
magnetron to help stabilize the flow of plasma electrons, and therefore metal ions, from 
the target to the wafer, increasing the plasma density and leads to an increase in 
sputtered metal ion flux upon the wafer (col. 5, lines 29-57). An unillustrated motor and 
drive shaft aligned to a central axis rotates (i.e. sweeps) the back plate (and the 
magnetron) across the target (col. 4, lines 44-48). 

With respect to claims 14 and 20, Wang '629 further discloses that the magnetic 
field lines extend toward the wafer (i.e. substrate) and the plasma electrons gyrate 
around them in a spiral pattern and travel toward the wafer, with the metal ions (i.e. 
current of ions) following the plasma electrons (col. 5, lines 38-44). Since the 
unbalanced magnetron is moving via unillustrated motor (col. 4, lines 44-48), the 
magnetic field intensity is constantly adjusted across the target, leading to an 
adjustment in plasma density in relation to the target, and therefore an adjustment of 
metal ion density. Furthermore Wang '629 discloses using an AC power source for the 
electromagnetic coil (col. 7, lines 30-37), thus a component of the magnetic field 
perpendicular to the wafer is adjusted resulting in an adjustment of metal ion density. 
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With respect to claim 1 5, Wang '629 further depicts in figure 1 an electromagnet 
(part 40) with coils generating magnetic field B c (col. 6, lines 54-57). Since magnetic 
field B c emitted from the electromagnet is circular by nature as seen in figure 1 , the top 
part and bottom part of the magnetic field (not seen) are parallel to the target surface. 

With respect to claim 16, Wang '629 further discloses the electromagnetic coil is 
powered by AC (alternating current) (col. 7, lines 30-37). 

With respect to claim 17, Wang '629 further depicts in figure 1 two separate 
electromagnetic coils (part 40) powered by a power source (part 42) that is an AC 
power source (col. 7, lines 30-37). Furthermore the magnetic fields generated by each 
electromagnet is represented by B c . The B c magnetic field directions are denoted by 
arrows, where the left-most side can be seen in the direction going from south to west 
and the right-most side can be seen going from south to east. 

With respect to claim 1 9, Wang '629 further depicts in figure 1 that at least one 
wafer (i.e. substrate) (part 24) is provided in the apparatus (part 10). It is well known 
that semiconductor wafers are circular. Furthermore Wang '629 discloses that the 
vacuum chamber (part 12) includes generally cylindrical sidewalls (i.e. circular area) 
(figure 1; col. 4, lines 19-22). Figure 1 also depicts an unbalanced magnetron (part 36) 
moving the magnetic field around a central axis (part 38) of the vacuum chamber (part 
12) and wafer (part 24). The magnetic field in figure 1 is seen to be along the wafer. 

With respect to claim 21 , Wang '629 further discloses how magnetic field lines 
extend toward the wafer (i.e. substrate) from the target and plasma electrons (i.e. 
electron current) gyrate around them in a spiral pattern and travel toward the wafer (col. 
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5, lines 35-44). Figure 1 further depicts the magnetic field lines being perpendicular to 
the target and the wafer. 

With respect to claim 22, Wang '629 further discloses using an AC power supply 
instead of a DC power supply (col. 7, lines 32-36). Furthermore Wang '629 discusses 
using an RF power supply to bias the substrate with a frequency of 13.56 MHz (figure 1, 
part 50; col. 4, lines 61-67). It is well known that an AC (alternating current) and RF 
(radio frequency) power supplies constitute forms of pulsating power. 

With respect to claim 25, Wang further discloses "a vacuum pumping system 30 
maintains the interior of the chamber 12 at a very low base pressure of typically 10" 8 
Torr (0.000001333 Pa) or less" (col. 4, lines 32-34). 

With respect to claims 26 and 27, Wang '629 further discloses "an Rf power 
supply 50, for example, having a frequency of 13.56 MHz is connected to the pedestal 
electrode 22 to create a negative self-bias on the wafer (i.e. substrate)" (col. 4, lines 61- 
64). It is known that Rf power is an oscillating (i.e. pulsing) power, thus the Rf is 
constantly adjusted and therefore the energy of the ions in the plasma bombarding the 
wafer is adjusted. 

With respect to claim 28, Wang '629 further discloses a sputter reactor having a 
copper target (col. 6, lines 58-60). 

6. Claims 29-33 and 35-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chiang et al (US Patent No. 6,398,929). 

With respect to claim 29, Chiang '929 depicts in figure 4 a magnetron source 
(part 130) with a target (part 56), where a magnetic arrangement is seen on the back of 
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the target (parts 132 and 134). One first magnet subarrangement (part 132) with a 
"north pole" and a second magnet subarrangement (part 134) with a "south pole" (figure 
4), where the outer pole (i.e. second subarrangement) producing a much higher 
magnetic flux than the inner pole (i.e. first magnet subarrangement) (col. 12, lines 30- 
33). Although no magnetic field is depicted, it is inherent that the magnetron would 
exhibit a magnetic field through the target for sputtering, as evidenced in figure 1 with 
magnetic field B m from Wang et al (US Patent No. 6,352,629). The magnetron (part 
130) is rotated about the center (part 140) of the target (part 56) by a motor-driven shaft 
(part 142) to achieve full coverage in sputtering of the target (figure 4; col. 12, lines 9- 
14). 

With respect to claim 30, Chiang '929 depicts in figure 4 a second magnet 
arrangement (part 1 34) which comprises a third magnet subarrangement and fourth 
magnet subarrangement which all contribute to the second magnet arrangement 
magnetic flux being uneven across the target. This is depicted in the figure below. 
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With respect to claims 31-33 and 35, Chiang '929 depicts an inner "south pole" 
(part 134) and "north pole" (part 132) which would inherently have a second area loop, 
as evidenced by in figure 1 with magnetic field B m from Wang et al (US Patent No. 
6,352,629). The magnetron (part 130) is rotated about the center (part 140) of the target 
(part 56) by a motor-driven shaft (part 142) to achieve full coverage in sputtering of the 
target (figure 4; col. 12, lines 9-14). As seen in figure 4, the second magnet 
arrangement (part 134) is offset from a central axis (part 140) where the loop central 
axis is inherently offset from the central axis as evidenced in figure 1 with magnetic field 
B m from Wang et al (US Patent No. 6,352,629). The central loop axis, rotational axis, 
and said fourth magnet arrangement are aligned in a radial direction from said rotational 
axis (figure 4). 
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With respect to claim 36, Chiang '929 depicts in figure 4 a magnetron treatment 
reactor (part 50) comprising a magnetron source (part 130) including a target surface 
(part 56) with a magnetic arrangement (part 130) adjacent to the target. A first magnet 
arrangement (figure 4, part 132) and a second magnet arrangement (figure 4, part 134) 
are displayed in figure 4, with the outer pole (i.e. second subarrangement) producing a 
much higher magnetic flux than the inner pole (i.e. first magnet subarrangement) (col. 
12, lines 30-33). Although no magnetic field is depicted, it is inherent that the magnetron 
would exhibit a magnetic field through the target for sputtering, as evidenced in figure 1 
with magnetic field B m from Wang et al (US Patent No. 6,352,629). The magnetron (part 
130) is rotated about the center (part 140) of the target (part 56) by a motor-driven shaft 
(part 142) to achieve full coverage in sputtering of the target (figure 4; col. 12, lines 9- 
14). A wafer (i.e. substrate) (part 58) is placed on a pedestal (i.e. carrier) (part 62) 
opposite from the target (part 56) surface (figure 4). 

With respect to claim 37, Chiang '929 further depicts in figure 4 a shield (part 66) 
adjacent to the wafer pedestal (parts 58 and 62). Furthermore Chiang '929 discloses 
that "the grounded shield 66 also acts as the anode grounding plane (i.e. arrangement)" 
(col. 8, lines 54-59). 

With respect to claim 38, Chiang '929 further discloses a floating shield (part 64) 
is held within a vacuum chamber (part 52) to protect the chamber wall (part 52) from the 
sputtered material, thus the floating shield confines a process area between the 
magnetron source and wafer (i.e. substrate) (figure 4; col. 8, lines 54-57). Futhermore 
Chiang '929 describes how the floating shield accumulates some electron charge and 
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builds up a negative potential and electrically shields the grounded shield (part 66) from ' 
the target (part 56) (col. 8, lines 54-65; col. 1 1 , lines 8-20). 

With respect to claim 39, Chiang '929 further discloses that the shield (part 66) is 
typically composed of stainless steel, and the inner sides may be bead blasted or 
otherwise roughened to promote adhesion of the copper deposited on it (col. 1 0, lines 
62-66), thus the shield and anode arrangement are the same with the anode on the 
inside (i.e. hidden) of the stainless steel shield. 

With respect to claim 40, Chiang '929 describes inductively coupling RF power 
into an electrical coil wrapped around a plasma source region between the target and 
the wafer (col. 3, lines 42-55), thus the coil axis is perpendicular to the target source. 

With respect to claim 41, Chiang '929 further depicts in figure 1 a wafer (i.e. 
substrate) (part 58) supported via a pedestal (i.e. carrier) (part 62). Furthermore Chiang 
'929 discloses that "the pedestal 62 and hence the wafer 58 are left electrically floating, 
but a negative DC self-bias nonetheless develops on it. On the other hand, some 
designs use a controlled power supply 1 12 to apply a DC or RF bias to the pedestal 62 
to further control the negative DC bias that develops on it" (col. 1 1 , lines 37-48). 
7. Claim 34 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Chiang et al (US Patent No. 
6,398,929). 

With respect to claim 34, Chiang '929 disclose and depicts a magnetic yoke 
(figure 4, part 136) that composes the back of the unbalanced magnetron. Furthermore 
Chiang '929 depicts the magnetic yoke as a part of the magnetron (part 130) which is 
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rotated about the center (part 140) of the target (part 56) by a motor-driven shaft (part 
142) to achieve full coverage in sputtering of the target (figure 4; col. 12, lines 9-14). 
While Chiang '929 does not specifically suggest the composition of the back plate, it is 
either inherent or obvious that the back plate have some type of magnetic shield to limit 
the magnetic field exposure to the surrounding environment. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 4-5 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang (US Patent No. 6,352,629) as applied to claim 1 above and in further view of 
Chiang et al (US Patent No 6,398,929). 

With respect to claims 4 and 5, Wang '629 further depicts in figure 1 that a 
tunnel-like magnetron field pattern B m covers a percentage, at least about 50% seen 
from figure 1 , of the target surface. However Wang '629 is limited in that while the 
tunnel-like magnetron field pattern covers a percentage of the target, a specific 
percentage is not suggested. 

Chiang '929 teaches a similar apparatus in figure 4 for sputtering a substrate with 
a magnetron (part 130) attached to a motor-driven drive shaft (part 142). Chiang '929 
also discusses how the magnetron (part 130) is rotated about the center (part 140) of 
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the target (part 56) by a motor-driven shaft (part 142) to achieve full coverage (i.e. 
1 00%) in sputtering of the target (col. 1 2, lines 9-1 3). 

It would have been obvious to one of ordinary skill in the art to incorporate the full 
coverage (i.e. 100%) of Chiang '929 for the coverage percentage of Wang '629 since 
Wang '629 fails to disclose a specific coverage percentage. 

With respect to claim 44, Wang '629 further discloses an SIP (self-ionized 
plasma) magnetron with a vacuum pump that maintains a vacuum chamber pressure of 
10" 8 Torr or less (col. 4, lines 32-53). However Wang '629 is limited in that this pressure 
is smaller and more specific, it lies outside the claimed pressure range. 

Chiang '929 teaches a vacuum pump system (part 120) in figure 4 capable of a 
pressure of 10" 7 Torr (0.00001333 Pa), with the pressure typically maintained between 
about 1 millitorr (0.1333 Pa) and 1000 millitorr (133.32 Pa) and to below about 5 millitorr 
(0.667 Pa) in SIP (self-ionized plasma) sputtering (col. 11, lines 60-67). Thus a pressure 
range of about 0.667 Pa and 0.00001333 Pa is established for the operation of the 
apparatus, encompassing the claimed range of 0.01 Pa and 0.05 Pa. Chiang '929 cites 
the advantage as SIP is promoted by low pressures of less than 5 millitorr, preferably 
less than 2 millitorr, and more preferably less than 1 millitorr with magnetron usage, 
thereby increasing target power density and causing the magnetic field to penetrate far 
toward the substrate (col. 6, lines 60-66). 

It would have been obvious to one of ordinary skill in the art to use the pressure 
taught in Chiang '929 for the pressure of Wang '629 in order to gain the advantage of 
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increased target power density and farther penetration of magnetic field towards the 
substrate. 

It has been held that in the case where the claimed ranges "overlap or lie inside 
ranges disclosed by the prior art" a prima facie case of obviousness exists. In re 
Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang 
(US Patent No. 6,352,629). 

With respect to claim 18, Wang '629 further depicts an apparatus (part 10) for 
providing at least one wafer (i.e. substrate) for processing (figure 1, parts 10 and 24). 
However Wang '629 is limited in that while the placement for one wafer is provided, it is 
not suggested to provide more than one substrate. 

It has been held that a mere duplication of parts has no patentable significance 
unless a new and unexpected result is produced. In re Harza, 274 F.2d 669, 124 USPQ 
378 (CCPA 1960). It would have been obvious to one of ordinary skill in the art to have 
an apparatus capable of providing more than one substrate since the apparatus 
functions similarly to an apparatus with only one substrate and one of ordinary skill 
would have a reasonable expectation of success in making the modification. 

1 1 . Claims 23-24 and 42-43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang (US Patent No. 6,352,629) as applied to claim 22 above, and 
further in view of Chiang et al (USPGPub 2001/0050220). 

With respect to claims 23 and 42, Wang '629 further discloses a frequency for 
the AC power supply as being less than 1 kHz (col. 7, lines 34-37) and an RF power 
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supply having a frequency of 13.56 MHz. However Wang '629 is limited in that while a 
frequency range is discussed, the claimed range is not specified. 

Chiang '220 teaches sputtering on a substrate by ionized metal plasma 
deposition (abstract) utilizing a similar apparatus with a magnetron (part 106) above a 
substrate (110) with a vacuum pump (part 146) and shield (part 128) (figure 1). Chiang 
'220 also teaches an RF power source (part 134) that biases the substrate (p. 2, para 
21) where the positive and negative voltage portions are sequentially alternated to result 
in a series of target/coil sputtering steps resulting in a frequency of between about 1 
kHz and 200 kHz (p. 3, para 30). It is well known that an RF power source is a pulsating 
power source as evidenced by figure 2. Chiang '220 lists the advantage of using this RF 
bias power as to influence the direction of ions in the chamber during processing (p. 1 , 
para 9). 

It would have been obvious to one of ordinary skill in the art to use the bias RF 
power taught in Chiang '220 for the power source of Wang '629 in order to gain the 
advantage of influencing the direction of the ions during processing. 

It has been held that in the case where the claimed ranges "overlap or lie inside 
ranges disclosed by the prior art" a prima facie case of obviousness exists. In re 
Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

With respect to claims 24 and 43, Wang '629 further discloses frequencies for an 
AC power source and a RF power source (col. 4, lines 61-67; col. 7, lines 30-37), with 
both power sources being pulsating. It is well known that a pulsating power source has 
a duty cycle or ratio associated with it. However Wang '629 is limited in that while it is 
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inherent that a duty cycle or ratio is incorporated with an AC or RF power source, a 
specific duty cycle or ratio is not specified. 

Chiang '220 further teaches a duty cycle associated with the frequency range 
discussed earlier. Chiang '220 discusses a duty cycle between about 50% and about 
90%, leading to a conclusion that the off-time must therefore be from about 50% and 
about 10%. Chiang '220 lists the advantage of using this RF bias power, and therefore 
the duty cycle, as to influence the direction of ions in the chamber during processing (p. 
1 , para 9). 

It would have been obvious to one of ordinary skill in the art to use the duty cycle 
taught in Chiang '220 for the duty cycle of Wang '629 in order to gain the advantage of 
influencing the direction of the ions during processing. 

It has been held that in the case where the claimed ranges "overlap or lie inside 
ranges disclosed by the prior art" a prima facie case of obviousness exists. In re 
Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent No. 4,422,896; US Patent No. 5,069,772; US Patent 
No. 5,423,970; US Patent No. 5,744,011; US Patent No. 6,155,200; US Patent No. 
6,306,265; US Patent No. 6,663,754 as being related to the state of the art. 
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1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Band whose telephone number is (571) 272- 
9815. The examiner can normally be reached on Mon-Fri, 8am-4pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

14. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



MAB 
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